SUMMARY Six patients with sarcoidosis of the central nervous system are described. Pathological confirmation was obtained by brain biopsy in two patients and at necropsy in two; in two patients the diagnosis was presumptive and was made on the evidence of multisystem involvement. The symptomatology, methods of diagnosis, and results of treatment are discussed.
Involvement of the central nervous system in sarcoidosis is relatively rare and in the Edinburgh sarcoidosis register of more than 500 cases there are only six examples. These six cases illustrate the infinite variety of the clinical expressions of sarcoidosis of the nervous system, the difficulty in making the diagnosis in the absence of evidence of sarcoidosis in other systems, the chronicity of this form of the disease in most instances, and its variable and usually poor prognosis even when corticosteroid therapy is employed.
CASE REPORTS
The series consists of four female and two male patients whose ages range from 16 to 55 years. The diagnosis was established by brain biopsy in two cases, confirmed at necropsy in two cases, and presumed in two cases in which multisystem involvement was proven (Table 1) . Pathological examination of the resected specimen showed numerous minute sarcoid nodules in the leptomeninges and along small penetrating cortical blood vessels (Fig. 1) . The blood vessels in relation to the nodules were in the main normal. Occasionally they showed mild infiltration of their walls with chronic inflammatory cells (Fig. 2) Details of E.F., a female aged 32 years, have previously been recorded in detail elsewhere (Schonell et al., 1968) . She presented with amenorrhoea and the features of diabetes insipidus followed by headache, epilepsy, meningeal irritation, ataxia, and finally coma and death two years after the onset of neurological phenomena. Corticosteroid therapy supplemented by antituberculosis chemotherapy given towards the end of the illness failed to influence the clinical course, which was complicated terminally by staphylococcal septicaemia. Necropsy showed extensive involvement of the meninges, brain, pituitary gland, and spinal cord with sarcoidosis. There was no evidence at necropsy of sarcoidosis in other systems.
The CSF showed a protein content varying from 700 to 1,800 mg/100 ml., a glucose level which was normal on three occasions and low (26 mg/100 ml.) on one, and no cells. .A 4X f f ĩ * X a.stv#WiX2t*$* area of increased uptake in the left frontal lobe with some diffuse increased activity on the right. The clinical picture suggested a progressive lesion deep in the left frontal region and possibly involving the right side as well. The most likely diagnosis appeared to be a malignant tumour, infiltrating rather than displacing the brain.
In May 1970 brain biopsy was undertaken through a left frontal burrhole. Needle biopsies were obtained at about 5 cm depth. The lateral ventricle was cannulated and CSF under low pressure was obtained. This showed a protein level of 64 mg/100 ml., a normal sugar level, and 31 nucleated cells per c. mm, mostly neutrophil polymorphs. Histological examination of several specimens showed the features of a granulomatous meningo-encephalitis compatible with sarcoidosis (Fig. 3) . A small area of infarction was seen in one section. Other forms of granulomatous disease were considered but so far as was possible were excluded. Treatment was begun with prednisolone combined with antituberculosis chemotherapy which coincided with initial substantial improvement and for some weeks he was able to lead a reasonably active life, although there was still some weakness in the right leg. In August 1970 there was sudden deterioration with marked right-sided spasticity, dysphasia, and somnolence. There was also unexplained pyrexia. Although there was some improvement over the next four months, a rightsided spastic hemiparesis and dysphasia persisted and six months later he suddenly developed leftsided hemiparesis and some evidence of pseudobulbar palsy. There was conjugate deviation of the head and eyes to the right side. The patient became incontinent and the pyrexia, which had previously subsided without specific treatment, recurred. On readmission to hospital in July 1971 the patient was almost in a position of opisthotonos. The head was markedly retracted and rotated to the right and the eyes were held in a fixed deviated position to the right side. He (Colover, 1948; Pennel, 1951; Meyer et al., 1953; Hodk, 1954; Jefferson, 1957; Reske-Nielson and Harmsen, 1962; Robert, 1962; Blain et al., 1965; Daum et a., 1965; Matthews, 1965; Silverstein et al., 1965; Wiederholt and Siekert, 1965; Scadding, 1967; Strickland and Moser, 1967 group.bmj.com on January 6, 2018 -Published by http://jnnp.bmj.com/ Downloaded from usually obvious), are relatively transient and resolve completely as a rule. Lesions of the central nervous system, on the other hand, tend to develop later in the disease (when multisystem involvement may not be evident), usually pursue a more chronic course, and recover incompletely or even progress despite treatment (Silverstein et al., 1965) . The neuropathies and sarcoidosis of the neuraxis are not clinically distinct, however, and central nervous system sarcoidosis is frequently complicated by cranial neuropathies-particularly affecting the seventh nerve-due to involvement of the leptomeninges by sarcoid lesions at the base of the brain. (Jefferson, 1957) Sometimes the diagnosis may be made after histological examination of tissue obtained at craniotomy undertaken to exclude the presence of tumour or for the relief of CSF block. Rarely, a tissue diagnosis is made after elective brain biopsy (Robert, 1962) as in case J.S. reported here. Even the ultimate procedure of brain biopsy may be unhelpful if needle biopsy is the technique used, since the granulomata are frequently widely dispersed (Fig. 4) and a single biopsy may not include pathological tissue. Also, the predominant site of involvement is the base of the brain in most reported cases.
CSF examination may be of great importance in the diagnosis of central nervous system sarcoidosis ( Table 2 ). The most consistent findings are a normal pressure and appearance, raised protein, normal sugar, and a variable number of cells, mainly lymphocytes (Colover, 1948; Pennell, 1951) . A low sugar content has been found occasionally (Ernsting and Sillevis Smitt, 1944; Colover, 1948; Pennell, 195 1;
